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W bf^-U ^{i. RING >f y*tt 5» P (E3) 

/if^-y^at^) <o7%smm m&mm) «\ mm Hrdi k*v^BH4«r ^ 

15 ^Hrdl ©t h^n^J: LT* bfc t b hrdl £ m Cfr^X 3? 

fcSitWWlfc (Kaneko.FEBS Lett Dec 4;532(l-2):147-52,2002) o ^ 

V^o loft, PERK (/hJ3fc##®®6®) tiSiiffeS, « ^> 

iRPMs-^-efcs eif i/mik-tz z .mwi&wffl^ER * hu* m *2 

20 Jfe) Srtefcfrf - *^ 5 2o@H ATF6. IRE-1 ER * h V-*£r ^ 

jfl5fcr*-3/hB&WBI* ATF6, XBP1 ©te^B^&#bfcte^1Wfl&8MS Q 

-e$>5 0 .fcfrU*. ATF6, XBP1 Bip ^©^■Y^O'^Ofe^ft- § 

(unfolded protein response) tmHthX^^^> 0 3 o g \$^&? W&frf&l-. 
25 ER ^ b £r £ * £ ERAD(endoplasmic reticulum-associated degradation) "T? 

6 (Kaufman RJ, Nat Rev Mol Cell Biol Jun;3(6):411-21,2002) o ^ <D ERAD IJI-OV^T 
¥£3£1- 6 £ fit T ©ii t) T? 5 o 
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/MSflcrttt It 33 »t 5 £-^J&i£ * O * * ©te^^T? 5 «> x ^>^S 
fl^tt^M"* (#l;tfc£l£jfiu iSm^x »^3^, T^/g£0l^> 
90 fcH*$*i/So 5 ft* M^Sr/MatM M'* (ER^M/*) £PW. 

5 /M&frrt fc»**0f r> tctc^m^W^ # ? K(unfolded protein)<D tU3U£j& 

^r-T% rtbbOER^ M/^^LT, JfWll&te UPR&tfERAD fcPptftl- 

/tf^-y>-« N 3o@©«ttfc5 ERAD ti^U ER ^ Mx^^i 
M cF tt £ (Kaneko FEBS Lett. Dec 4;532(l-2): 147-52,2002) 0 

w tr^-y ^©3sm*iin* s x erad &%m&-&z r. £ tea; 

£> N ^-T" □;5/^7!>f'7!>^t CIA (collagen induced arthritis; 3 7 — <^;xff ^ 

20 ifc&^m^SN^^-Tvv) ^pLt -tojgfii, w M-y ><D&$L%¥ 
afej>u cia ^ffifeiti.^ tort £gE^ ufc 0 z<D&$L<Dm&®. 

30 ^n*-^-««*§I»fU-ca>«r©S$SrW-rS»r^lJ:ov>T^P*-^— 
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a) 1 x» 2 ? < th 2120-2130 # g ©&s@a 

(2) IB^IJ## 1 Xtt 2 iJL^-f ttLSKJUO 5 <tt 1-2201 # g > 969-2201 

#g x 1142— 2201 #g x 1699— 2201 $ g % 1880— 2201 #1, 2002— 2201 #B, 
2094—2201 #@S.T^ 2118—2201 #B©flH#<©ateB^J^&fc5»a*b»*i*T/5 

10 (3) 1 ^^-rsssB^ij© o < th 1—3043 # g % 969-3043 # g . 

1142— 3043 #g N 1699— 3043 #g % 1880— 3043 #g N 2002— 3043 # g „ 2094— 
3043 2118-3043 # g QffttO&XB?!!** 6> * 6>»tf*b* Vvf ft 

(4) 1H^IJ## 2 \nm-tMgm&\<0 0 < th 1-3092 $ g % 969-3092 $ g „ 
15 1142— 3092#g, 1699— 3092#g, 1880-3092 #g x 2002— 3092#g. 2094— 

3092 #g^TJ ? 2118—3092 #g ©^^©^^ga^I^fe^^P^bil^tb^V^^ 

(5) i^T^Ca^^Cb)©^^^— * — . 

(a) ±|E(l)~(4)OV^^l^^lB^©7 B ci ; e-^— ©^XSH^lJO— 

(b) ±|B(1)~ (4)©V^i a ^^l^(3l|HS©^t 1 ^— ^ — (DMSSB^Jt-taM^^ 

25 (6) ±iB(i)~ ^m^ft^i^fciatt©:^^— % ^oswse^x^ 

(7) ±ia(6)|5^©5t^^m^"fey h&^triJRife;U&^/<**— » 

(8) Ji|E(7)fB^©m^x.^m^ — «r-£itfg WEifeffc. 

(9) jtfE(i)~(5)©^-r *ua> i gcmsatt©:/** ^— ©iste&MXttiSiii- 

30 *^^Sr«Mftfc-f5. <e^ttW«i*ife, 
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m-tZhWtbZ. UTte Ets tt&UVL&mff £>*t 

5 0 te^H'f-fc UT(4, 011 X. te* GABP a > GABP/3, GABP a £ GABP $ 

Etsl, Pea3 N Tel RXf Fli-1 ^b^^P^b^^^V^tL^^t^^^i" 

5 s^tas-c^So 



0ffi©ffimftlfcK 

0 1 a te. ^Siv'/ tf^y V^n^E— (D^ttSr^i-o 
0 1 b te, WrMW tf^-y ^n^r— * — ©*g4&£r^i- 0 
10 m 1 c te. W If;*- 5 ^n*— ^ — ©Ets 3j$^IMfe3ttJS='T«*fiSr^'t _ . 
gldlt ^n*— * — l^^SrSAU^:^#©^?Stt^i-o 

H2ctt, >fJU*/°7 YTytJ SrfT^o*:*S*Sr^-t-«-Cfc5o 
15 0 2 d te. y;v^7 H7yt/f Srfr^ofcSigmSr^-f ^JIt?*>So 

|3cll RNAi Srjpjffi tt/ y 9 T V Y Ufc NIH3T3 «Bfl&l£*5tt$ W \?3r 

20 04 ate. 3k £: lk©iX/ tf^y ^:/n*e— LacZ Sr^UfcT"^;* ^ K 

©^0T-fc5o 

04 b te, -rs^jBSiziasttsw t^y ^-7v*t— <D$£m,&7j<-r^mx~ib 

04 cte, ^!7;*KK:*5tt5 W tf^-y ^^o*— ©»^«r^i-^J|T?*> 
25 5, 

@5tt ra wiet^nts^y tra-y ^n*-*— ©ssm&^-rw-c 

06 aft, RNAi&flJffiLTW fc^y ^^f / s> * > Lfc NIH3T3 
30 fe^o 
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06 btt, "T 5 ^^ ODN ^JfflUT^y f^-y y^PVLfc Nffl3T3 

5 HI 7 b^.EBS^^^ ODNstHiSW If 3r V XDZ£%L$Hffl Sr^-f^^Xfc So 
i7c(tW lf^-y VSrigffl^^bfcNfflSTSJNflJia^^ltSEBSx^^ ODNs 

@7d«:,W tf ^- y >- ^i^pmm Ufc Nffl3T3 fcfflJIS 5 EBS x = ODNs 

10 

i. 

15 w if^-y -y?TV h-*vx&m^tcMVr\z$$\,^x, er ;* hv^t 

20 W tftf-y >©^W»^f-#m«rfe5 8Mflfc LT. ER * h w^SrJR 

^Pby ^^b^tbfcIRE-l ^U^^v'^^/cXBP-l i^is^Jii^ 
^^frl/TV^. i©ft!|ffiiaWtJ4^T©ai9*T?*>5 0 ER 
^^ff^«SH~6 £.ER fc^&^S 5 IRE-l ttnftfl^bU # 

■T-wiiay ^Bfe-fb^iBrSo ere-i f^^^v k** em K;*^ 

25 ^^^tfrfbUTXBP-l ^BmRNA^X^y-i' XBP-1 Srffs 

ai-r So - o xbp-1 a* ER^f- v^ci vst^^e wm^&fe-r tm*- b*t5„ 

5^/ tf^-y V<D#^W3SmSrffl5 BBS Sr^U Zto^t^hifi 
30 in vivo fc&V^TW tf^-y ls<D&&\Z.m&Xib 5 w i: SrBEW Ufco NIH3T3 
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»K:*5^T, %Z<T> EBS &?>bEts 77 ^ P-^-O GABPa/^l^t© 

W If ^" ]) ^(Dm^Lte, P / h (LacZ knock in mouse) £>3§5!$¥ 

5 tf)$M;i*5V^Tv'y t^U l/<D& : $ifr!&mb &tlX^Z>Z.b&^7Lbfo?>o 

r irte.v'y traj-!> >• y y*7T*? h-?Vx&±&&<DTtf b — /Cit^T^^ 

10 hfoZ> a 

^tML^etu ^ft^tvsr bitm&zfrx^zdK Jtom&mmm* 

vV lf^-y l/CDZfti — — \Z.\i TATA #5/ y ^ x -f sH/3u~ gB3W#£ 

Lftv\, rroip^n^^-iM^ SPi^Ets 77^D-W?H 

^^^^f^S^SSV^TM^-efcS (Rudge, Exp Cell Res. Mar 10;274(l):45-55. 
20 2002) o 

Ets -7r^))—fe, mmfrbt htLx*&ftistitc Ets tn^^m^ Ky -r 
oijte^B^-efc6 0 roKy^r^tis 3osi^±o7 7^D-^Mu ^<d# 

< 3&*$Hfc • *B5a • Ttf h— i/^^S5^^^«'14^So-rV^5(D.K.Watoson 
and A.Seth,; Oncogencreview issue. Dec 18; 19(55) ; 2000) o 
25 Z<DEts -7T ^ V — <D*PXb GABPa tmSfr&fc^m^fe, f—ff^hl&fc 
^•O^M^3:*3V^TV^< 0^(D#a^t>o-rV^^ 0 £1* s GABP a tt, Ets Ky 

^^£5 DNA^t&Sr^ori^ <KTOttib««r«P*:<i;v\ itil^U, GABP 
a<D^7T t? * — t VXWi< GABPjS DNA ^Ig^r t>fc"f . GABP a £ 2 4^ 

30 bfcffiV^^J&tt'fttf&&3B#i~ ; 5 (Yu M. J Biol Chem Nov 14; 272(46): 29060-7. 
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1997) 0 $.tc, GABPatt, TATA # y * * «r#fcfcV»atfiHF"*\ W&i<Dfe^ffl1& 

Biol Chem Nov 14; 272(46): 29060-7. 1997; Kamura T. J Biol Chem Apr 25; 272(17): 
11361-8. 1997) 0 GABPa fe^CDm^ifr^Vir? *X*&Z>fchm&> > 

iftft^b • %Afc^-<Dm%L*U 0 (Schaeffer L, EMBO J. Jun 1; 

17(11): 3078-90. 1998) c 

h£r#JtU £ b^^O^W^ V h\z£Z> Nffl3T3 fafl&fc:j8tt5;gc||K:oV''-Ctfc 
10 tttfc. 



2. /n*-^- 

20 (1) 7" a IB^iJ 

it, ^rm.m (Ets *t£-*MfcSr£lf) (^l^At^t^n^^^tt^ 
30 GeneTailor™ Site-Directed Mutagenesis System (Invitrogen) % TaKaRa 
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Site-Directed Mutagenesis System (Mutan-K N Mutan-Super Express Km : 9 # y 

1 Xtt 2 ^^-T^SiE^lJ© p *> N (BB?!l## 1 Xtt 2 ^i-^s@a?ij 

<£>|g 2201 #£> t) UT^-tM] (5'{HI) fc:ftj&>oTSf£ 71 #B (-71)^ b 

m 81 #B(-81)*-r»©«« % -f-fcfc>*>. IB^J#^lXf*2^T:&&BE#l<£>5 % 
m 2120~2130 # g CD^T'fc 6 o 

•r^SiB^Jom 2201 #@ ^(t)«rte^BMft^ (TS) ^i~So ^t-c, TS 

J« #fatt:ft<&##(-)&ot*T<ft5£U T«K (3W 2ffR] 

3£«r-l fcU TS<Z>i£££r+l £ UT#^-T5o fllfcri, IB?iJ#-5§- lfc 

^i-^ffi?(J<^ll 1 #S (DtfT~^{g)V3i, TS ^b^T-2201 <D&gfcl3b «9 , IE?!l 
##1 ^*r^SBH^JO^3043#BO^T^^(g)«,TS /5>£>^T+843 <7){4B^ 

W&&t& 100—500 mM. m& b< tt 150~300 mM Xth <9 , MM& 50~70°C. 
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©■mfcv^&s. fli&tf 1 <bx»m (i ^~io mu&. u < r± i fi§~5 fim 

(2) m&%.^??—<Dmm 

10 T«U pBR^k pUC pBluesript Tk^njzMffizf? Y^<??—. fcSV^* 

P cdna3 %k<Dm%mmmnmy : 7x^ ^^^^77/?^/^, whu?^ 

(cj;^ ^H#^^a^^JS-rsr iiSt?#So <*kKi, .blB-^ 

g-418 ^om^KW^at^s ^^^--eate^ WDrvm 

poly A signal If 3tS „ 

(3) wmm&w- 

30 (l) m&m&omvf 
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y±4 0 tz.$>(D*ry Y h rtiI5£*l/"CV^ (0!lx.fi£ promega dual luciferase 

assay kit) 0 

7^ £(j3-gal)Jtte^-$r — b ttT'a^-^-iDTKilo^ 

(2) EMSA 

15 ^m^wraptttffcfisfc^srfi^-tv^o m^m*<o&< n dna <d^i4 

IB^lJ (response element) {CM fc o fc^^T^^i~ 5 w £ J&* W h fr\Z. & 9 OO &> 5 „ 
i©^B^SOii^l#«t5^© 1 oi: £VW7 h7s't 

^ (EMSA : electrophoretic mobility shift assay) & &> £ 0 hTyt^f £ te> 

MX tt##cl*«iWfc * *bfc 7 n - 7 DNA Wrft t DNA * J"* * K J: U 
20 ^S««*<05|c3E^4^/^"e«55t*tbS:fT'^i:v^, dna h 9 W?7 w 

^T*ag^T^«Ji-Sfc«), K£ U-Ctfeffl-f-Sr DNA-^i/ 

25 5. 

^&.zi"<9%<o$tm(oiz.#> > mmz>&mtemmx*$>z> erad srss^^ss^. 
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EBS (Ets binding site) 5 e £ BBS %$L&ft Vtc^^/^MI^^ M^W, 

m<Dm.WKt^x#>Mmzm<o -tu^u Ets 77 5y-»ti^w^ 

tfc^m^-t Itli, GABPa, GABP0, GABPa GABP 0 £ <E>HS£*ft^ Etsl, 
10 Pea3. Tel. Fli-1 t£i£&mf fefr5 0 

GABPate. Ets ^£rkoEts 7r 5: V — <D— o-efo^ 454 T 5 /^£r 

^r-fS^V^^St-efcSo GABPa tt % MfcfeV^T^-tfdr^^^^-rSo Ets 
K^^f^HU GABP j3 t'sfn 2*^^^i~5o &£>t^ 2o© Ets 

15 GABP j3 GABP a©377^ W -"C&> x 382 T 5: / m%Ji1rZ> 0 Ets77^ 
T?W:fcV\, Ankyrin y k 6 — hiH^J^U GABPa fc^^n 2 ftfleSr^jfrTSo 

Etsl W\ 1983 ^^^^#^^^^rjgr.i- W b n E26 O-lgjiGt'^ £ U 

TlSji^ftfc v-ets ©t h*!^ti^-Ci)») % 441 T^yifeSr^r-f-s^^^H'cfc 
20 5, 

Tel^ 452 75 /t^f t5^^7Stfc!) , Ets 77 5 U -©tTft, flE 
^WJIJ1#< w fcj&Sfc^SfrbTV^. BflcWKtt, t (12;21) ©^^J^^J; 
•3 AML1 fcffr&jft^SrJ&fcU eJfiL^^jg-i-r.^^^btfrv^5 0 
Fli-1 tt, t (ll;22) JtefefMEffifciJ:!) EWS £^-£-it>lK J ?-&^/&U a-— 

30 (1) 7*7*5 Kfl*36 
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(C57B1/6 m <D#yj*£*). >y va-v ^atfi-T»«r*&tr 5' ^e>3' 

£T?^7.5kbp <D>^/ SyB/pBluescript ^ o — — ^ Ufdo ^tf^ > 

/ if^-U Vit^O^n^-— Xhol Ncol t«l, *& 3k (DWrft* 
tfttlU PGV-B2 (TOYOMKGROUP)<D'f'K:}f Abfc (SyG-2.2k) c ^<D%} 3k 



*1 tfsJ&UfcT-n^*-* (^?*) 







l l^lr 


-2201/+843 


TS(te^BB*&/&)«rjgj&(+i)fc U-C±^(5- 

{B!I){C 2201 tl. Tifc(3M») 843 *tt<Z> 
MS 


1~3043 


-1233/+843 


TS i 1233 TStfc: 
843 ^©fgftfe 


969~3043 


-1060/+843 


ts t vx±m^ 1060 rm^ 

843 &S0>^fc 


1142~3043 


-503/+843 


TS SrjB^i: UT_b«6te: 503 TSfcfc 
843 SSOf« 


1699—3043 


-322/+843 


TS SriB^t UT±^lci 322 IS, T^l- 
843 


1880~3043 


-200/+843 


ts Srje^t LT±3Efci 200 TSfEfc 

843 IS©I^ 


2002~3043 


-108/+843 


TS SrjB/Si: LT±It 108 TSKfc: 
843 ti^^ 


2094~3043 


-84/+843 


TS £ UT±«I^ 84:&tt, TflEfc 843 


2118~3043 


-73/+843 


TS&m&b UT±^}'73^sT^{-843 


2129~3043 


-65/+843 


TS&m&b LT±«fE(c:65^SsT^^843 


2137~3043 


-39/+843 




2163~3043 


-10/+843 


TS *mM> t L.X±ffiK 10:&g N TSfefc 843 


2191~3043 



io * matt. ±m{5'W)\z\°\t>> o t # « ts (bais* 1 z>m 2201 #00 snotftt* 
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*2 fmu^B*- * — (t h) 



£ 5» 




@B?iJ#-5§- 2 teaH" 
ISSE?U<£>^*§& 


-2201/+892 
(£S) 


TS(te^HI*&^)%jB^(+l)i: UT_b^(5' 
{fl!])Kl 2201 IS, T«fc(3'{M) iz&92m.m<D 

mm 


1~3092 


-1233/+892 


TS UT-Ufc 1233 IS, T^(- 

892 &m<omi& 


969~3092 


-1060/+892 


TS %m&b VX±ffiiZ 1060 II, Tli- 
892 IS<E>Wfc 


1142~3092 


-503/+892 


TS %m&t VX±miZ 503 IS, TSftt- 
892 IS©f« 


1699~3092 


-322/+892 


TS £rj&££ bT±2fc 322 IS, Tifc 
892 SS(Df^ 


1880~3092 


-200/+892 


TS LT_LSfSic 200 IS, TSfSfc: 
892 jliOfl^ 


2002~3092 


-108/+892 


TS Srjg^t tt±*fc 108 IS, Tifcfc 
892 IScO^S^ 


2094~3092 


-84/+892 


TSSrjgjfei: bT±^{e:84lS,T^^892 


2118~3092 


-73/+892 


TSSrjBjfet LT_h$fEfc73lS,T$fEfc892 


2129~3092 


-65/+892 


TS£jg;&£ UT_h^{=l65lS,T^^892 


2137~3092 


-39/+892 


TSSrjB/fefc UT_h^{d39lS,T^ 1-892 


2163~3092 


-10/+892 


TS^jg^i L,-C_h2fclOlS,T*fc892 
IS(DM^ 


2191—3092 



5 * ±m(5'm)^m> o t # » ts (@b^ij## i <^ 2201 #©o ©ii s'auo&ssr 
-1 1 vxm*., Tm&'wycm*? tzttTs £+1 1 uxtts. 



SiC £5|flte#^lft^^^3§fe(Molecular cloning, CSHL Press, 3edition, 2001 ^, 
10 chapter 13) Srffl^T SyG-2.2kG-76T/BV2 SrfERUfco <(£ffl Lfc Primer ^Ti- 

^i~ 0 
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1. EBSm(G-76T): GCGCCGCCGTAAGTGAGGT (IB?IJ##3) 

2. AMLm(G-68T): AAGTGAGTTGTCTTACCCCC (Ifl?U#-5§- 4 ) 

3 . SPlm(G-92A,C-91A): ACTCCGCCAAGCCCCGCGCC (IB?IJ#-*§- 5 ) 
PCR te x fclfoffi. 50 n 1 x 1 pmol SyB/pBluescript N 100 pmol ^^-^ 0.2 mM 

dNTPs N 5U*'!J^ 10 mM Tris-HCl (pH8.3) 50 mM KC1 3r"£tfKJ& 

»fifcifcSrfllVvT\ fiJlT<DPCR^#-eff^ofc„ 
PCR^Mt 

SI— «»:94t;, 1 {9A°C, 30^55°C, 30^72^. 1 £0 x25HJ 

m—&V£ : 1 if-f : 1 55°C, 30 ^29 #jWC 30°CKl?££1- 

—30^ 1 #—9 #30>tf"C 72°C^^72°C, 1 (94<C. 30 #-^55<C, 30 #->72 c C, 

1#) x 25 m 

EBSm(G-76T) fci, 1 \Z.7F-tm&mffl<Of£ 2125 # g (TS ^b±^^|Rl 

^oT 76 #@(-76)) G & T $ * 5 fc^T^ *f ^*-"T?*> !K 

AMLm(G-68T) it, IH?!j#-i§- 1 teaS-ftflSB^I® JS 2133 #@ (TS ^bJcSfclR] 
A»oT 68 #@(-68)) tf> G £ T £ * 5 fc #> y -r — <9 . 

SPlm(G-92A) te N Sfl?IJ#-*§- 1 ^^i~4SSS^J©^ 2111 # @ (TS ^b-h^t-I^I^ 
oT 92 #i(-92)) ©GSr A fc^M £ * 5 tc £> © 7" 9 4 ^ — "C &> 9 . 
SPlm(G-92A,C-91A)te. K^J## 1 l^"t**££ffiy!l©$& 2112 # @ (TS h-91 # 
g) OCSrAI^ j5»0, ia^J#-^l(^-r^BB^I0^2111#g (TS^b-92 
#@) <£>G A{^^£i2:6fc&tf>:7 p 7-f^— -efcSo 

&*3 N ^/If^-y^fi, h7^^i=y^^^^ (LacZ knock in) <0#ffi\ M 

ttCfcfc:, W f^-y > y°n^— <^>^ =^^ N 9 2.2k 

4r^tfffii*«:/V">73i7— 1?^<^^— fcfif-a-S*^. «*fc»M& (TIB) Srffiv^ 
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jfitt. 10% ^fmt <7 ^UiRimWM DMEM igi&(Life Technologies, Inc.)3rffl V»"C 

ATDC5 : -^17* teratocarcinoma AT805 S5fe©M% 0 £ t^-fefff &fflJ3& 

HEK293 : fc h J36 JEWISH 

NIH3T3: ^ l>^J^fr*5t5^m^» 

MS: 2X 10 4 /well \Z.X 24well :7V— h U/c G 24 R#fW^ % FUGENE 

(Biochem.Roche) „ £ h 7 7 ;c ^ 3 ^$©11©/:*, CMV- i3 -gal 
50ng^ U £ ibK&<? ?—(Dfy%:XfbX£A* 150ng ^^:5^fc„ 
h^*:7^^>3 >-m30^T^^^«^rlHli|Xbfe o £i\ igifcSr^Tfc 
PBST$5V\ Passive ^y7r- (Promega) £ 100^ 1 m^Xm^M^O 
15 £H!ifcLfc 0 &{^©M^#M£jtf>20/zl £96well:/V— M-^Ufc^ 

p<-^-(c-C/Vv'7 3 :7-^'l4Sra!l^b/c 0 ££>fc, j3-gal M; 
-^-^TiD^Ufc^ j3-gal^Luc^£§iJ9*iii:iELfc 0 fr*5. 0-gal Vk&VZ 
&<T(Dm^0n^^fc o P-tfy? h^-if fciX-gal SrfflV\ m&Vtc 
-4-^ n n-3--Y y K!) /V- /3 -D-;tf ^ ^ M:°7/^ K;Sigma) 0 K£r 4% *J> A'A 
20 7/Vft KT? 20 #IW@;£U X-gal^idSUfc^, 37°C-T? 12 R#Ha~24 R$M& 

t^^f, ^o^e- *— @a^jo-84^b-73bpo^ (12 mm fc^^s- 

bfck V*:<Dm^?£&& lOfrb 30%M&TLfc: (Hi la, b) 0 
±lBjfc^i$£r^tf-114^k-l M^Tte, -rV^tt YX-94%(Dmm®£%:*> 
25 £t>\^\2M.mm$^Xtt., 100%O^|^tt^mfe/c„ ^foL-^SrJB^fc 

^ 1/7 ar~^ ; T 4 ? X fflfit yy h (http://www.cbrc.jp/researcb7db/rFSEARCHJ. 
html)^T^^=ffofc^m. ^(D limmiZ EBS (Ets *g-g*f«) ^#£^3 ^ 

30 i^iAl, v^<o^oceUline^ffiv^^(^^4(7)^^^:S.^^-r^#i-ov^T^f^ 
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m Id ^^fetV-SJ; 5KEBS (GBSifcV^o iH Id 13 TGBSJ k&7F 0 ) (D& 
SEHKl £ 9 . e^i-^T <T> Cell line tUT 9 40%a^(-^ST Ufc 0 

V$m®\ 3 ] EBS(-85 ^-70)^0 < ^B^©|^S 

Ets 77^-«30SS^±©77^y-WU f^TDNA^K/^ 

(EMS A) =MTofc 0 
EMSA «^T^il 19 ffo fc 0 
Probe 

EBS WT; (-85 fa £>-70): GCGCCGCCGGAAGTGA (iB^IJ#-^ 6 ) 
EBS MT; (-85 fa 6>-70): GCGCCGCCGTAAGTGA (gB?!l#-*§- 7 ) 

30 £itfc 0 Micro Spin G-25 # 9 A (Amersham Pharmacia 

Biotech *±) MU *ifc;*7 7 A<£>;7 9 ^ 3 ^Srit^JCT^H t^ ^fUU 

fcT'o - ^Sr#fe, 1 ju 1 fcfc «3 30000cpm U-t?> h <D Srftffi L7c„ 

£iirfc 0 ^©RjS^&^&te^/Wzi-C lOOv, 50mA x~3 R#IHJ©£&«J&*fco ? 

/l'&m.m£ : &t£%k, FujiiBAS2000 V>*— h 7 i?*?? 7 4 — t£Tfi?#f bfc 0 
NIH3T3 ©^ttaJt^Itfcy/1/^7 H£«fc *K 4o©/^ K (HI 
2a <£> a, b, c. d ©fi[f©^y K) jW&J&$*l5 ^ £: Lfco cold 
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competition GMfe Lt V^V^u V^jR£-*«fe) ti!5> ^"f^T© 
ofc (E|2a) 0 

Etsl/Pea3. Ets ^u—zf<D cold competition £-fro/c t etsl/pea3 (Dzfv — zf 

* — Ba^Ii^ig^-fSH^tt. Etsl/Pea3 ;7°n~:7* (Santa 
Cruz*t£ U«tA) fcJg^i-SH-^t?*)* Etsl N Pea 3. GABPa^(^)te^H^"e 

!^£fTofc£ ^-5, GABPa t Tel 2*;* w?— m Fli-1 ttBW(ISb*Sr*U 
(1^ 2b <£> 5, 6#£>1^— ^ N |§] 2c 6,7, 8 i: 10, 11, 12 £fc,GABP 
a % Fli-U etsl <D in vitro WRMVo~W/W7 hfsSffc&trofc £ £ 6> ^©i"^ 

7w>~^7 h bfc GABP a\Z.£%> GABP 0 £ ©8te-#7&fcfc:oV>-Ctfe 
ft£^T&ofc 0 sttl^tl in vitro SrfflV\ bSflfc&ffo fc £ 

GABPa GABP/3 * WS^St&anfcfc V 7 fc*5VvC* frfcft'* 

yKa, b tft^ifc) (0 2d) e GABPa^LffrSrJn*. 

SROMfra, b *s^5feu^w?— hU7t (HI 2d, ^ 8, 9) 0 %1tL 

GABP&$ift&tia%.i!ikz.z>. m&fc*<nj&&t>mmistifr (mid, v—is io. 

rtbb^>r t GABPa//3tex ^/If^-yv -^n^e— ^ — (D EBS KIT* 

^#:Sr^i-5wi:^^ 0 ^ (|S2d) 0 

CHJS^iJ 4 ] NIH3T3 l£*5 tf Z> Ets 7/0-1^5 4e91Mffl& i 15 GABP a 

t Fii-u Etsi oi// t^y >m^mmztt-rz>%}& 

(l) ODN ©tf- y =f fEBl £ M»ttli£©^ag 

20 ^ ^ Kiot y =?x^-^^ y * w-*- k (odn) mt^&mz. £ 
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?>#fco fa^ ODN tt-fe^&t^T^-fe^^-y w^-^ Ktf>T~— ]) 

>^K:J:t>fls»L.fc. ^VyfeSL, 96-well ^W- h 

(lxi0 3 ^/weU)}C^Ufc o 24B#|?Q^ > 1 $ ^J^htc 9 20pmol decoy(^ = ^ )ODN 
£r £ ^jV\Z. Atb. LipofectAMINE 2000(Invitrogen, San Diego, CA)^rffi V^T 5/ h (O 

DiPiti^ot3 era >^7oi^^3 ^<HTofc 0 ^a-Y odn ^^-rs*ffl 

J3SOii5aSr^:^i-?)fci?)^. Alamar Blue (Biosource International) Sr/B^T, ^P-y 

(2) RNAi o^- y =rfls» t ^uattw^^^m 

21 % ? U*?- \?%:<D RNA f^b^^J^^ X *) #fc 0 siRNA it Elbashir et al (2001) 
©/nba — ;V (Elbashir, S.M., Nature 411: 494-498. 2001) ^t£oTf|^ Ufc 0 *f 
g&if*ii$0&ffij&£r b U^y^lL, 96-well T'V— b (MO 3 f@/well)^Ufc 0 
24 titm'&, 1 £ m/l'fc/e: 9 20pmol <£> siRNA !> rn/McAtK LipofectAMINE 2000 
(Invitrogen, San Diego, CA)&fflV^ y h Offc^^^oT 3 Bffl f^^^^^ 
^ 3 V £rtT o fc 0 siRNA mffa <Dt£M&&:fe1r 5 & \Z. „ Alamar Blue (Biosource 
International)?rfflV^T. ^ y b <£lfc^*^oTii«if 56T &ft-z>tc 0 
(3) 

NIH3T3 ^^l^oV^T, Fli-1 fcivV If ^" ]} ^^^14^^]$!) U GABP a {S^iiS^ 
mfe%MM&"&Z>i&m^bfotc. (0 3a x b) 0 ^fc, GABPa, GABP )3 <D RNAi 
t-T/ y?T*7 Y LfcNM3T3 »T*f*> W ^(Dfc^hfaT&mftbih 
tZL (m 3c) 0 Z.tlb<DZ.tfrib NIH3T3 i^^T, GABP a/j3 M&fc&^S 

$ biC, ^<Z> GABP a/0 H^-ft:^ BBS ^Ltv'/ tf*-y ^O^^tt^m 
oTV^i£<£|iEI^-r5fcie>, EBS (G-76T) M^W-^ £Xf EBS wUd £ fco^n 
(-200^^+843) £^JlUfc^t£Tyi?^&^ofc 0 

S^}-NIH3T3 £200nM(Dx = ^l?#!;3ibfc^ ->7 tf^y 1/ (DZg^fr ^ X 
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1% NP-40, 25mM Tris-HCl, pH6.8, 0.25%SDS, 0.05%2-mercaptoehtanol and 0.1% 
glycerol &^t?»ifc* ft ©7 V = - hSr SDS-tfy 

7^1)^7 5 Ky/V_h-e#Stbfc 0 #«tUfc*:""**ff*:= hnt;H3-7|||l 

#cw \?*y ? u—f^tfifc&H^x^ J^/y'v y bfrff^fco & 

5 ^Lfcfctft:*, ^;Vtdr^^^t^!>7M^oyy ^&t* ECL & 
ttj A(Amersham Pharmacia Biotech)^ <£ <9^ttS bfc G 

^c^m. ebs MWiifc^; if^-y y^ftiti^tiTLfco 

rtvfeO^— ^d*6> GABP a / j3&£ <£ 9 EBS ^LT, v'/lft'jyo^ 

10 

^^^OjBSl^LjoV^T in vivo ^d^o^ <5 EBS <D*&*%z : %:WM'i~Z>tz.l£>^ W 
\?*V^ ^n^-^ ^ LacZ K&ilPBS^-frtf: h 7 ^ 

15 ^^mSrAtLfc^o^-- ^-»JM^tfc 4ii^MUfc 02 4a) o 

b 9 is V 9 (Tg) h^^ixa ^i: Tg -^^^<7)f^iS 

SyG-2.2k/BV2 h NotI £ Ncol T?$J 3k CQ$r Jf&&# W bfc^ SyTB/pbs 
AU SyL-2.2kwt/pbs ZftM^tCo SyL-2.2kmG-76T/pbs, SyL-200wt/pbs 

20 &TJ*SyL-200mG-76T/pbs Sr^aVPttSyG £ «9 & 9 ffl Ufcili^^ffiV^T^U/Co 
^HtlgWcoV^ ^frl^frl QIAGEN Plasmid Kit (QIAGEN) Z&m L*if§^ 
Seal ICT^^t Lfc DNA £r BDF ^ ? ^ (C57BL/6N t DBA/2N <D^@B^ <£ 

^ttbo T g ^o^m^r^w-rsfci?), jest^s x- ga i 

^fe^rtfofco ^<Z> LacZ & J y >7 << V Ufc / y ^ T V Y V X <Dfl3St-*3tt 5 
LacZ CBS £ ^-mi^m Istc 4oOTg-7!?^ C^m^it^f* bfc„ 

\y / \?$~ V 1/<D 11.5 14.5 d.p.c (days post coitus : JJ&ifi) <£>)BS£H£ffl LacZ 
30 ^^rtfofc 0 3k^ lk<Z) ^P^-^-^f Atfc h7y^^x^y^^^^fi, 
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4b) „ 

J&S*££;h/TV>5 (pax5,collla2^) 0 r*L k<£ ^ t ^ EBS te % W bf^-y ^ 
£S>f^ -^(D^m^ GABPatf>3§5f.& 13.5 d.p.c OR&fflV^T Jfctfc Ufc £ £ 5. 

^^^^|^=lt<D§|S'^4^^:^mb•rv^?) n £ a*¥iJK Ufc(ia 4c) 0 «Jb©*S*J; t) „ 

10 Kl&V^Tti, in vitro I^BS. GABP a *S EBS LTW tf^" P ^(£>3£m 

SrflSMW LT V > 5 t i>m £ tWt„ 

[#Ufe0!l 6 ] RA m^J^ fc*5 tt £ v / 1*^- V is (Dm^L 
]) V^^<Dmmmfa\z.*$tfZ>EBS &^LfcGABPa©&*fcOV^&W&*To. 
15 fctr^. ^»<^ttW^&JlV^y/l'i/7 H^^Tfe, NIH3T3 

m^<^^#^I^^t-GABPa^T^— M^ktlfco Sfcfcl-tOEBS <£> 

y *^ffiiBlfflJ&te:fcrt5£ii* -t-ftfrlb GABP a <£ <5 EBS Sr^Ufd^^ 

20 ^O^i, ffi^te*<0#m©teTa*SR«>G>*bfc (|H5) 0 

^±03^m^b, RA mm^lfe{-:i3V>Tt>, GABPa/j3 tf^-y 
^ate^m^rSo X V > 5 r. £ flSBEBB & intc 0 

mW.M 7 3 T^^->^ V \Z. X Z>Pk& £ FACS fiftf 

25 NIH3T3 j|BJfe£ h y T^^toSU ^ PBS T? 2 Eft^U 1 X annexin-binding 
buffer (Vybrant apoptosis assay kit, invitrogen) U x 1 X 10 6 cells/ml CDl^g? t 

5<fc 5 lCpi!iU/c 0 lfcWfcfcfclK ft£li$ 100 Ml £r^/BLfc 0 5/igOFITC 
WSt,7^^-» 1 /zl (DPI working solution Srfln*:, 15 ^ffu^f ^ 

dr^^- h Ufc^. 400^1 <£> IX annexin-binding buffer £r#n?U ^>o < ^^^Ufc 

30 ^> FACSCalibur (Becton Dickinson *fc) tC J: «9 £r*Tftofc 0 



20 



WO 2005/019456 PCT/JP2004/012424 

NIH3T3 $BJ&&iraU 24 UtP^d GFP X« Synoviolin <D siRNA(25nM)^r > 
5 LIPOFECTAMINE 2000 (Invitrogen)£rJlV^ NIH3T3 fcffljfeK: b7^7 bU 
^dr^-<~ h Lfc 0 £fc.±lE£l?^t£LTEBS7*:^ ODN^gSlU 
r*l,£NIH3T3 «td h7^X7x^ h Lfco 

^(D^M. Nffl3T3 *fflJ&K::^-t\ V/ t*^-y ls<D RNAi mi «3 W tf;T ]} > 
©»5i«rfiT*tfci:i5, T# (HI 6 a ) 0 HI 6 ali^ 

10 V^Tx ±'**;l't±$3cx?>'7T2 yx-f V^Oj^^ U T'^/W£ N1H3T3 

(ioo^) 0 pisBHc, EBs^a^&sfeSr/Bwrw if^-y 

XDmm&.&fcZZBm&frtck NIH3T3 SKMSlil^TTjtf h — v^J&SSg 

^ftfc (H6b), 13 6 bfc*5Vvt* Ji^/WiS^;**^* y^-f >jf<Z>1& 
JP:£^U T^/H2Nm3T3«Oitm^XT*fc5 (lOOfflF). 
15 W If^y ^SriapJBm-rS NIH3T3 jBWS&flsjRl, (0 7 a). EBS 

Synoviolin ^rii^^i-S^^^BJ^^O^SrmoV^Tfi. LIPOFECTAMINE 2000 
dnvitrogen)(Zl J; £ NIH3T3 #BJ§£<£> b^^yx^i/a f<D 24 R#H5# X JNBISSrifjP 
iiTfiJgifin? lO^^UT^bfCo IP, Jl^ittfi (G418 0.5Mg/ml^) 
20 tv HA-Synoviolin-HAHA/pcDNA3 ^m^^ ^ — «r^j£3B^-t"3 ? n — V 

&#fco J&*5 % ttmt UTXfiHA-pcDNA3^^^ — Srftffl U^t 0 #HligI«cfc 

EBSt's^ ODNs ti57^ ^ft^^oV>T«, 

25 fTo/Co 

FUGENE6 (Roche)f^C J: 5 EBS ©h7^7x^>> 3 ^£?To X 84 
l^jHHJ&SrlHlJfcLT^H' ^ n^a — ytAtl/.AnnexinV-FITC-ey^l-b/cFACS 
»*fKJ:!i, dfcawj&fcTaK h—s^SrSr. Llzmifc k <DfrJf!#;m%mfeV1Za £ 
Synoviolin ^ftSrfllV^c !7^* * y*r 4 ^tfrofc. fc*3 N *tflB 

30 Lt^-7^fySi^fflU ^ LX HA-^fls^f ffi Lfc 0 
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h— ^fc&^tt^ojjgm^&ofc (0 7 b % BB7 c) 0 AP^lT, T^v^V 
SrffiV^C FACS ia57* h — v'^fD^a^^^f^ofc^ r 6 N il3t<£> NIH3T3 

^<£#]^29.8%-e£>ofc (®7d), HI 7 c J3 N 100 f£O^Kl<J; 6 
NIH3T3 iSS(Dl«?St$)5 0 

litlori^P), BBS &frVTmmfflffi&WiM1rZ>b, KXrV f<o&m.& 
ffimZtl. NIH3T3 Mti&<DTtf h~ ^*SRj»S*T,S £ i: #^£*Wb 0 

sa^m^y-^^^ h 

IE?lJ#-5§- 3 : DNA 

@B^J#-^-4 : -£3$, DNA 

@B^J#-^- 5 : DNA 

IB3W§-6 : DNA 

IHM#-^-7 : ^DNA 
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it 3fc <o fa m 

i . m$m-% i x« 2 \z.7r:iri&mmq<D ? %'>ta <th 2120-2130 # @ 

5 2 . ia?lJ#-5§- Uli2 (C^-r^SIB^JO 5 < t h 1-2201 # g % 969- 

2201 #g s 1142— 2201 #g x 1699—2201 # g % 1880-2201 f 2002—2201 
• #g. 2094-2201 mSRT* 2118-2201 #g Off«0DttXe^l^&^«^& 

3 . bb?ij## i m^-r^sia^io 5 < £ t> 1-3043 # g ,959-3043 # @ x 

10 1142— 3043 #g x 1699— 3043 #g N 1880-3043 #g, 2002-3043 #g x 2094 
-3043 # g %lX$ 2118-3043 # g <D«&<D:i£SIE?IJ^ b ft Zmfrbmitfo S V^ 

4 . W^m^r 2 ^^-r^SH^iJO 5 *>4>& < t h 1— 3092 # g % 969-3092 # g N 
1142~3092#g N 1699-3092 #g % 1880— 3092#g x 2002-3092 #g N 2094 
15 -3092 # g RXf 2118-3092 # g ©$C#©}£2£ffl?!ia» 6>*5#**6>»tftb* V> 

5. £lTO(a)Xtt(b)©/P*- * — 0 

20 ?U4r£tN tra-y ylfef©ya^-^^ 

@E?iJ£;* hy ^^h&^#TT^N^y ^XU ^o, /n^«-^^ 

25 ^-^^-^-^tfit^^m^-fey ho 

9 . if 1 — 5 (D^TM* 1 J|U£fBlBttf>:7 p £»-^- — — WlS'ttSrPJ.^XfiiE^'t" 

30 10. zru*- ^-©jgtt©|fl*Xttffi3i«s, ^H^©M^ttSrm#Xli-(S 
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1 1. m&m*<D&&WLtfiBt&f&&mL-i*&z>tii*i&i 0 tag^;^ 

12. ti^B^^ GABPa. GABP0, GABPa b GABP 0 t <D^^W, Etsl, 
Pea3, Tel&^Fli-l d»fe/j:5^6>3BtfttSV^^©t>©-efc6»*5[l 0 

5 xwci iism^)*-i5fe„ 
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SEQUENCE LISTING 

<110> Locomogene, Inc. 

<120> Synoviolin promoter 

<130> P03-0115PCT 

<150> JP2003-297913 
<151> 2003-08-21 

<160> 7 

<170> Patentln version 3. 2 

<210> 1 

<211> 3046 

<212> DNA 

<213> Mus musclus 

<400> 1 

gcaagagacc ttattttgtt tttcgagaca gggtttctct gtgtagccct ggctgtccta 60 

gaactcactc tgtagaccag gctggcctcg aactcagaaa tccgcctgcc tctgcctccc 120 

gagtgctggg attaaaggta ggcgccacca cgcccagctt tttttttttt agataggatc 180 

tcactctata gctgtacgct ggcctcagat ttatgatgct cttcctgcct cagtctccca 240 

attttctggg attgtaggag tgggccacta tgctctgctc actacatgat ttcagaggtt 300 

gagtagacct gaactgaaga ccagacaagg gagccctccc tcgacatctt ggggccaggg 360 

aagttgaagc cataggatca gaggaaatgt ggcaagaaaa aaggccaaca tggacacaga 420 

acttaaataa aaacagacag aggaagtaag acagatatat acctggggga gaggagggat 480 

tgccacaaaa tgtaggagat tttcaagaat gggggaggat gagtgtgtag ggttaaaggt 540 

1/8 



WO 2005/019456 PCT/JP2004/0 12424 

agccagtaga agttcatagc tagccttatg gaggaaggaa aggggagcca tctcgggatg 600 

ttaactgtta aagacaacag gtggtggtga agatggctga gaccaagagc acagggctga 660 

ggggcagaca ggcactgaca ctgctaccct ttaatacagt tcctcctgtt gtgatcccca 720 

accataatta cttcgttgct acttcataac tgtaattttg ctagttatga attgtaagta 780 

aacgtctgat atgcaggata tctcatttgt gacccctgtg taacggtttg attcccaaag 840 

ggcttacgac tcacaggttg agagccagcc actgccttaa agtcgtctag aatcagtttt 900 

ctttcttttt tgacagacaa gatgtttaat tccgttgtac tgaaggaaag ccattttatg 960 

tatttttctt aagtgctcta tcagtaatga caattctgaa agcccctgtg ttatatttta 1020 

acaacacagt cacctccggt tctgtattca ctgtccgtgt tgtgactccc acagtataaa 1080 

ttcctccagt tgatcttcat gaattcttat atttgatccc cccccccctt aggcctctga 1140 

attccgagtg agtccgagtt aaaaatggga ggagcaccct ctagctgata aacctgggta 1200 

atgaggtgtc cgctttcagt ttccattctg tacgcgacta tactgcttgt gtgagcccta 1260 

acagacagaa tcagctcaga acaaagggtc tggctatctc ccagggatga acacgcacgc 1320 

cgactgagct tttggggtgt tgaaaagtca acgccttcgc acagaactct ccaccccaac 1380 

ctagaaataa ctggcgttct gttttatgtc agtccggaca cgcaagcact gctccttttg 1440 

cgggccccgt aagcatcccc ccaggcggga tagggatccc cggcctatgg actgcgcttt 1500 

ctcagctggc atccagctgc cttggcaccc agtccggggc cactctgcct acagacccta 1560 

gcaaccactc acctgctttt ctttccctat aggccagaaa tttttccttt cttttctcat 1620 

tggtccgcgt aactttatcg caaccaatcg gcggtacacg ggaacaaact cactcctaca 1680 
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caacctgcgt tggggggagg taacctggga agacctatat ctgttttctg caccgctatt 1740 

tttttccgag aagcacttaa cttcttaccg tgtcgtagct atccctggaa tgaggcgctt 1800 

acacatttta tttctttcat gcctgacata aagtctggcc cttgctcgct cctgcccccc 1860 

gtccaaatgg ctcggcccgc ggaacgccca tcttccaggc acattgagag ccggagtctt 1920 

ggagggagtt tagggtggtg attctacaac ggcgactagc aagtggcggg cttcagccct 1980 

ttcccgctgc tctcctggtc gcgaccacac gtcacagctc tcgctcgttc cggttgctcg 2040 

cgcagggggt ggggagtgtt gttaaccgga gcggctgccg cagtcgcggt gattgagcgt 2100 

actccgccgc gccccgcgcc gccggaagtg aggtgtctta cccccgaagt tccggttcgc 2160 

agggggtggg gagtgttgtt aaccggagcg gctgccgcag tcgcggtgat tgagcgtgct 2220 

cgcggcgctg ggctcctggt gagtgggcct ggtcctgatt ggggttgggg ggtcggcgtc 2280 

taggaccttg tcctttgggg tcactgcgat cagcccgccc cgctgcgttc ggccgccagt 2340 

tttcggcctg tcagatggct ggagacctta ggcggcggcg cggccaccgt tccagaggcc 2400 

gggccccgcc tgcgaggttc gcaactccta gcgttcacag gtgcgcgact gtgaggcgac 2460 

ctgactggtt ctcagccccg ccgccgcacc ctggcggtcg gccgtttctc cggttctcag 2520 

agtggacact gctgggggcg gggggggggg cagggttcca gactgacgta ccccgatggg 2580 

cgcgcgtctg cgctgaccac cctggcacag ctgtcactgg ttgtgtcgcc ttctcaagct 2640 

gtgccctctg caccttgcct cctccacccc tggcgggccc agcgaacctg cctctaaagc 2700 

ctatcatccc agctccttca gagggtcagc ggtggcagcc cccctcctcc taactttgcc 2760 

tcagtgactc cctagaggag gcgccttggc agacagcgtg gaagagccct agatttgaaa 2820 
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cgagattgat ccaagttcta ggccttgcat cagtgtgagc ctctaacccc tttgagtcct 2880 

agtttctcgt ttgtgaaaca gggagtatat gctgttttga atctaatggc tgtcaaggtg 2940 

aaatgagtgt ttgcccttac actctgccag ggactgtgct aggtttacat agtgtggata 3000 

tcacaaatgt cattttcctt gtgcaggtct ctgggccagg gcgatg 3046 

<210> 2 

<211> 3092 

<212> DNA 

<213> Homo sapiens 

<400> 2 

ttggctcata acctcacttc ctttaagtct ttgctcaaat gtcaccttct caaggaagct 60 

tacccgatta tcctcgctga tactgcaacc agcttcaagt accccaccac atcctgatcc 120 

cctttattct gttctacttt tttcctatag cactgatcat cttccagcgt attagatttt 180 

tcacttatgt ctgtggtttg ctgtcacatc tactaggata agctccacaa aggtagagat 240 

ctttattttg ttcactgaca tcctaagtcc ctagaacagg agacacttga tccatatttg 300 

tagactaact gaataaatga cttaattacc agtttggatg tgggggcaga tagtgagcat 360 

gatgcccgtt tccggagctg gggtgcagac agtgtctagg gacactgaac tgttttaaaa 420 

gcaggataga tcccggctgg agaccacaca aggaaatcat cagcacctgg gtcaggggct 480 

ggactggagc agaggaaatc atgcaggaaa agtaaagaga aggacatcag gtaaagagaa 540 

gaggacacat gcatagccag agagaaaaga ggagcagagg catgtggatc acagaagctt 600 

agggaggaga ctttcaagaa ggggagagag gttgagtcaa gcaagggctg aaagccaacc 660 
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attggatgca gtcactagaa agttacagat aggcaaggtg ttgtggctca cgcctgtaat 720 

cccaacacct tgtggggctg aggtgggagg atcgcttgag cccgggaggt cgaggctgca 780 

atgagccctg atggcgccaa tgcactccag cctgggcgac agagcaagac cctgtcgcaa 840 

aaattaataa ataaataaat aaaaagaaaa gggggaaaaa aagttatacg tggccttacg 900 

gggaagccaa ctctgactgg ttataagctg aaactgtcaa gtcaacaggt ggcagggaag 960 

atggctgaga ccaacagcac agagatttag aggcagacag acctggcgcc aatcctagga 1020 

caggttttgg taagcctttg aatttcaatt gccccacgtt tcgggggagg gggtagcacc 1080 

ccctagctca taaaccttag tgattgatga ttaaatgaga tgacggagga aaacgcaagg 1140 

cacaaagtgg atgcattagc tccattttgt taatcagcag gcttagttgg ctgcgaccca 1200 

gacacgaact aaaatacagt gcagcccagg accagtgggg gtcttgctta tggctcagag 1260 

ctgaacaaca catgggcagc aaaatcagac actgagatgc gggcaggcct gcgacgctga 1320 

agtcaattcc tttgaacaaa cagaacactt ccgtcccaag attagcagga attaatctcc 1380 

cagtctcggg tacacctggt tgtccctccc tgtcctggcg cggcaaacgt tcccggaggc 1440 

cagccaggga tcactcgccc aaggactgag ctttccctac tctcagccaa ctggagcggg 1500 

accagggcct aggcaacgca gctgtccgcc cctaacaacc actcacctgc tttccccttt 1560 

ctataggcca gcaaaggtac attctttttc ttattgggcc gcgtaactta tcgcaaccaa 1620 

tcagtggcag ccacgggacc caactcactc ccacacaact tgtgggggtg atcatggaga 1680 

agacaaattt ttgttttccg catccagttc tctcagagag caccgtattt gtcaaactgt 1740 

tgtgactctc cctaaatgtt taagaaaaca tttcattccc ctcaggcttg tatagtctgt 1800 
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ccctggccta ctccccgctc caggtggtac agcccgcaag cggctcccct tcccagctgc 1860 

tcgcggggcc gagtccccca gtccgaggag gccactcagc gcaggagcca taccatctgt 1920 

gactaataaa taataggggg acctccgact cccccctgtt gccttattac cttccgacca 1980 

cctctcggac ctcttgccca gcccttcccc gtagacatca ccccagatac ggtggtgaca 2040 

ccattgctat gggcccacgt agggcgcagt gcgagccagg gcaggacgca cttggtacga 2100 

cccacgccgc gccccgcgcc gccggaagtg aggtgtctga cccccgaagt tccggttcgc 2160 

agggggtggg gagtgttgtt aaccggaggg gcagccgcag tcgcgcggat tgagcgggct 2220 

cgcggcgctg ggttcctggt gagtggggcg aagtctggcc cgagttgtgg ttggggtcgg 2280 

gacccgaacc ttccccttga ggtctccgga gtcggcacgc ccctcagccc cgccgcacgc 2340 

tttcggcctg tcagctggcc ggagacctca gacgccggtg cggccgcttt gctcaagcct 2400 

gggccctgcc tgcgacgccc gcaactcctg gtgctcacag gtgcgcggcc gcgagggcga 2460 

cccggctcct cccgtcccgc tgctgctctc tcccgtcccg ctgtttttgt ggtgctctga 2520 

gttgacacta ctccgggggt cgggggaccc caggattcca ggctgacgtt ccccgcccgc 2580 

tcccgcaggg cgggcgtccg aactgcccac cctaacacag ctgtcaccgg cgctgtcgcc 2640 

tgcccagcct gctatcctct gtgccttggc tgctctcagc cctggctgcg cattcccgcc 2700 

cctggagcag atttctgctg ttgcctccca ccccatcttc tccaccggag ggtcagcggt 2760 

gcagctcccc ctcctccaac attgcagctt ttcctcatca cctccctaga ggaggcggct 2820 

tggcaggcag cgtggaaaga gccctagatt tgaagcaaga ctgacccagg ttccaggcct 2880 

tgcgtcagtg tgatcactta accccttcga gtctaatttg taaaatgggg tagcgtaagc 2940 
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attgaggctg tgccaggcac cgggctattt tgcacagcac gagcatcaca taagttattt 3060 
tcttgcccca tgcaggtctc cgggccaggg ca 3092 



<210> 3 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 

<400> 3 

gcgccgccgt aagtgaggt 



<210> 4 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 

<400> 4 

aagtgagttg tcttaccccc 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 
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<400> 5 

actccgccaa gccccgcgcc 20 



<210> 6 

<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 

<400> 6 

gcgccgccgg aagtga 



<210> 7 

<211> 16 

<212> DNA 

<213> Artificial 

<220> 

<223> synthetic DNA 

<400> 7 

gcgccgccgt aagtga 
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